Introduction {#sec1-1}
============

Cancer is rapidly becoming a public health crisis in low- and middle-income countries.\[[@ref1]\] It remains a leading noncommunicable disease in Africa, and it is also emerging as a great burden when compared to infections that are ravaging the continent. The triad of ignorance, poverty, and poor health-seeking behavior makes Africa vulnerable to the cancer burden, irrespective of gender and age. Approaches to minimize the burden of cancer in Sub-Saharan Africa in the past few years have had little success. Reasons include low awareness of the cancer burden and a poor understanding of the potential for preventing cancer.\[[@ref2]\]

Head and neck cancers (HNCs) are a wide range of malignant tumors found in anatomical sites, such as the oral cavity, ear, scalp, nasal cavities, paranasal sinuses, nasopharynx, hypopharynx, oropharynx, salivary glands, facial soft tissue, malignant neck masses, thyroid, and eye.\[[@ref3]\] They present with various biological patterns and are unique due to delicate structures in the head and neck region.\[[@ref3][@ref4]\]

The occurrence of HNC malignant neoplasms is largely due to multiple factors which can be broadly classified as environmental and genetic.\[[@ref5]\] Environmental factors include usage and consumption of tobacco and alcohol in various forms, improper nutrition, as well as oncogenic virus infection, such as human papilloma virus in laryngeal cancer.\[[@ref3][@ref6]\] Other causes include excessive consumption of Chinese-style salted foods, industrial pollution, medication use, and race.\[[@ref7][@ref8]\] Interactions between these factors have been reported to account for the development of HNC.\[[@ref3][@ref6][@ref7][@ref8]\]

The lesions clinically present in different ways depending on the anatomical site of tumor origin and stage of the disease. Early-stage HNCs often present with diverse and on occasion unspecific signs and symptoms. However, a number of HNCs present late due to the obscure nature of their anatomical site of occurrence, thereby making early diagnosis and management difficult.\[[@ref4]\]

Various histological types of HNC have been identified;\[[@ref3][@ref5][@ref6][@ref9]\] with squamous cell carcinoma (SCC) reported to account for over 90% of HNCs\[[@ref5][@ref6][@ref9][@ref10]\] and lymphomas for 10% constituting the second most common primary malignancy of the head and neck region.\[[@ref3]\]

Surgery as well as adjuvant radiotherapy and chemotherapy remains the mainstay of treatment for early operable HNCs. Unfortunately, despite an increase in medical knowledge, survival rates, especially with tumors located in obscure primary sites or late stage tumors, have not been observed to improve greatly.\[[@ref4]\]

Data from scientific literature demonstrate sparse data on HNCs in Africa.\[[@ref4]\] Reports from Africa are also limited to a few hospital cancer registries. It is, therefore, difficult to extrapolate the true pattern in these countries.\[[@ref11]\] A 2-year global epidemiological survey observed a total of \<1.0% data on HNCs from African studies.\[[@ref12]\]

As far as we know, the precise prevalence of HNC in Nigeria remains unknown. The population and land size of Nigeria is large, and the customs and practices are just as varied. The climatic conditions from one place to the other also vary considerably. The reports from various centers across the country as reviewed by da Lilly-Tariah *et al*.\[[@ref13]\] have been described as "hardly a true reflection of the cancer pattern of any particular tribe or groups." The nature of the studies such as the study design (mostly retrospective in nature), small sample size, and short duration of study are some of the factors that make it difficult to make out any clear-cut disease pattern.

HNCs are reported to constitute 5%--50% of all cancers globally, and 5%--8% of total body cancers in Europe and America. In India, HNC constitutes about 30% of all cancers.\[[@ref13]\] In Nigeria, most reports detailed nasopharyngeal cancers as the most common HNCs. Nevertheless, studies from Ilorin and Ile-Ife reported nasal/paranasal cancers and oral cancers as the most frequently occurring HNC, respectively.\[[@ref13][@ref14][@ref15][@ref16][@ref17][@ref18]\] In addition, patterns varied at different times in the same center, as seen in Jos with Bhatia, Otoh *et al*., and Adoga *et al*.,\[[@ref7][@ref14][@ref19]\] as well as Ibadan.\[[@ref3][@ref13][@ref20]\] Perhaps, this attests to the possibility of a change in the pattern of HNCs over time, as well as geographical variations in pattern.

The purpose of this study is to assess the epidemiologic pattern of HNCs in Lagos state. It is also to evaluate the trends and patterns with respect to age, anatomic sites, and histopathologic distribution in the state. Data obtained will serve as a valuable tool used to promote the awareness of HNC; it will also set the groundwork for a population-based study to determine the regional incidence of HNC in the state and country as a whole.

Subjects and Methods {#sec1-2}
====================

This study was carried out at Lagos University Teaching Hospital and Lagos State University Teaching Hospital retrospectively from 2003 to 2013. Data were retrieved from histopathological records of specimens sent to the Departments of Oral and Maxillofacial Pathology/Biology and the Anatomic and Molecular Pathologies of the two institutions. These two tertiary health institutions receive histopathologic specimens from public and private health-care centers within Lagos state and other health institutions from neighboring states. Ethical approval for the study was obtained from the Health Research and Ethical Committee of both institutions.

All cases of primary malignant neoplasms of the oral cavity, ear, scalp, nasal cavities, paranasal sinuses, nasopharynx, hypopharynx, oropharynx, salivary glands, facial soft tissue, malignant neck masses, thyroid, and eye were retrieved. Information on age and gender of the patients, the anatomic site, histologic diagnosis, classification, and tissue of origin of the cancers were collected. However, cases of secondary metastases, intracranial region, parathyroid gland, trachea, esophagus, benign neoplasms of the head and neck region, as well as patients with incomplete demographic data or whose histological diagnosis could not be verified were excluded from the study.

Data retrieved were grouped and classified based on the gender of patients, tumor diagnosis, anatomical site, and tumor histology. Anatomical site groupings for the cases were done using the standardized classification for HNC International Classification of Diseases 10. HNCs were grouped into malignant neoplasms of epithelial, connective, and neural tissue origin showing histological features of malignancy (M -- 3000/3). Patients seen were classified based on age into children (≤15 years and adults \>15 years).

Data analysis was performed using the Statistical Package for the Social Sciences version 20.0 (IBM, USA). Simple descriptive statistics and Chi-square tests were used as necessary to present the data. Statistical significance was inferred at *P* ≤ 0.05.

Results {#sec1-3}
=======

In the period under study (2003--2013), a total number of 1083 cases of head and neck malignancies were recorded. Incidence was estimated at 99 cases/year within the state. The majority of these tumors were malignant epithelial tumors accounting for 72% (781/1083), while mesenchymal malignant tumors made up 28% (302/1083) of the cases seen. A marginal female predominance (50.1%, 543/1083) over males (49.9%, 540/1083) was seen, with a ratio of 1.01:1.

Age {#sec2-1}
---

The age of cases seen ranged from 3 months to 97 years. The majority of cases were adults (83.2%, 901/1083), while 16.8% (182/1083) were children below the age of 15 years. The lowest and peak incidence of tumors were seen in the second (5.9%, 64/1083) and fourth (18.3%, 198/1083) decades, respectively \[[Table 1](#T1){ref-type="table"}\]. The peak incidence of tumors was observed for both malignant epithelial and mesenchymal tumors in the same decade (30--39 years). After the peak incidences in the fourth decade, there was a steady decline in the incidence with the incidence for patients ≥70 years at 8% (87/1083).

###### 

Demographic data, anatomical sites, and histological variants
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Anatomical site distribution {#sec2-2}
----------------------------

The most common anatomical site for HNC in this study was the oral cavity accounting for 21.2% (230/1083), this was followed by the thyroid (15.2%, 165/1083) and orbit (11.4%, 123/1083). Nasopharyngeal cancer accounted for 7.7% (83/1083) of all cases seen, while nose/paranasal sinuses accounted for 8.3% (90/1083). Salivary gland malignancies were rare, with 5.1% (55/1083) prevalence rate in this study \[[Table 2](#T2){ref-type="table"}\]. The oral cavity was also the most common anatomical site in patients above 50 years. Thyroid malignancies were the most seen in females (28.5%, 155/543), while the oral cavity was the most affected anatomical site in males (21.8%, 118/540). The thyroid was the least affected site in males (1.9%, 20/540) and the larynx was the least affected in females (0.9%, 5/543) \[Tables [3](#T3){ref-type="table"} and [4](#T4){ref-type="table"}\].

###### 

Relationship between anatomic sites and age of patients
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###### 

Relationship between gender and anatomical sites
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###### 

Relationship between anatomical sites and histologic variants
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Histological distribution {#sec2-3}
-------------------------

In general, carcinomas accounted for the highest number of recorded cases (67%, 726/1083), followed by lymphomas (16.5%, 179/1083) and sarcomas (10.6%, 115/1083) \[[Table 3](#T3){ref-type="table"}\]. SCC accounted for 58% (421/726) of carcinomas recorded, while adenocarcinomas reported were 13.2% (96/726) of all carcinomas. Follicular lymphomas (48%, 86/179) were the most common histologic finding among lymphomas, with non-Hodgkin\'s (26.8%, 48/179) and Hodgkin\'s lymphomas (16.7%, 30/179). Among the sarcomas diagnosed, fibrosarcomas and liposarcomas both detailed 20.9% (9/43) each, while rhabdomyosarcoma cases were 14% (6/43). Retinoblastoma accounted for 4% (43/1083) of histologic variations seen and was found exclusively in the orbit in cases ≤15 years.

In children, the most common histologic findings were carcinomas (41.8%, 76/182), retinoblastomas (23.6%, 43/182), sarcomas (18%, 33/182), and lymphomas (14.8%, 27/182). In adults, carcinomas accounted for 72.1% (650/901) of malignancies, while lymphomas accounted for 16.8% (152/901) and sarcomas 9.1% (82/901).

The female gender had a higher rate of sarcomas (51.3%, 59/115) and lymphomas (62%, 111/179) compared to the male (*P* = 0.001). SCC accounted for 30.9% (168/543) of cases seen in the female gender, followed by follicular lymphomas (13.6%, 74/543). In the male gender, SCC was reported in 46.9% (253/540) of the cases seen and sarcomas in 10.4% (56/540) of cases.

Discussion {#sec1-4}
==========

Sub-Saharan Africa has a disproportionate burden of disease and the overall disease burden attributable to cancer is rising.\[[@ref2]\] The devastating psychosocial effects on the individual, family, and society are enormous. Understanding the pattern of HNC statewide will have important implications for prevention and could form cancer management policies.

In this study, we evaluated statewide patterns in the prevalence and histologic trends for HNC using histopathologic data from the two tertiary hospitals in Lagos state. We compared and contrasted trends for HNC reported in a previous study in the state over a decade ago,\[[@ref17]\] with those found in our study. This was to investigate any changes in histological patterns, age, and gender affectation, as well as anatomic sites within a hospital-based population in the state. The current study accounts for the highest prevalence and yearly incidences recorded so far within the country. This may be attributed to the inclusion of certain anatomical sites which could have been excluded from other studies, such as thyroid and eye. A diversity of cancers in anatomical sites included under the broad group "HNC" by various authors has contributed to disparities in recording and comparison of the geographical distribution of HNCs.

Perusal of Nigerian scientific literature has also shown variations and inconsistencies in the anatomical site groupings of HNC.\[[@ref3][@ref10]\] For example, a previous study conducted in Jos classified HNC using upper aerodigestive tract only,\[[@ref21]\] whereas in Ife, the ocular cavity, facial soft tissue malignancy, and neck masses were used for classification.\[[@ref16]\] Nwawolo *et al*.\[[@ref17]\] and several other authors\[[@ref20][@ref22]\] included neither cervical esophageal, thyroid nor eye malignancies in this group of lesions. However, these sites (except the cervical esophageal) were included in our study. Furthermore, Adeyemi *et al*.\[[@ref3]\] did not separate oral cancers from oropharyngeal cancers in their report. Such variations and inconsistencies may result in erroneous compilation of data. It is, therefore, necessary to standardize the method of anatomical site groupings of HNC. Furthermore, previous studies reported in the country have been single institutional studies,\[[@ref13]\] and this may also account for the low prevalence as compared to our result. A multiinstitutional study was necessary within this region, as the state being investigated in the study has two tertiary health institutions with facilities and staff for the diagnosis and management of HNC.

This study reveals that HNCs are more common in adults than children. This is consistent with most studies within the country.\[[@ref13]\] In children and adults, SCC was the most common histological variant. This contrasts with other studies in Jos and Ibadan where lymphomas accounted for the most frequent variant in children.\[[@ref7][@ref20]\] However, our results are in consonant with a previous study in Lagos.\[[@ref17]\] The orbit and oral cavity were the most common anatomical sites in children, while the oral cavity was the most common in adults. HNCs occurred less frequently in the second decade. There was a rise in occurrence which peaked in the fourth decade and began a steady decline. This finding was similar to Nwawolo *et al*.\'s\[[@ref17]\] finding within the state. However, this differed slightly from the other reports from Nigeria, particularly the Southwestern region where Lagos is situated.\[[@ref20]\] The mean age of 39.4 years obtained is similar to studies from Gombe and Ibadan where a mean age of 38.3 and 43.9 was detailed, respectively.\[[@ref3][@ref22]\] Significant increases in HNC was also observed among younger age groups; this corresponds with reports in most countries detailing an increasing incidence being statistically significantly stronger at ages younger than 60 years.\[[@ref23]\] This may be attributed to increasing industrialization within the state, leading to exposure of the working adult population to environmental risk factors.

The gender ratio in our study indicated a female majority. This contrasts with most other studies in Nigerians which detailed a male predominance in HNC cases. da Lilly-Tariah et al\[[@ref13]\] in a meta-analysis review of 27 relevant articles from 1968-2008 reported a male: female ratio that ranged from 1:1 to 2.3:1. This is also supported by several foreign reports.\[[@ref10][@ref20]\] Nevertheless, a study in Ilorin detailed a female predominance in consonance with our report.\[[@ref15]\] The authors believe that this finding may be attributed to the better health-seeking behavior of females, and presume the esthetic challenges posed by HNCs will motivate females to seek treatment more often. This changing trend will however be further clarified by more studies on the subject.

The oral cavity was the most affected anatomical site in males from the present study. The authors are of the opinion that this may be due to the higher rate of exposure of the male folk to risk factors such as alcohol and smoking. In the Nigerian population, smoking and the use of tobacco products is more prevalent among males as compared to females.\[[@ref3][@ref24]\] The least common site in females was the hypopharynx/larynx. This could be attributed to the fact that habits such as smoking and use of alcoholic beverages that have been associated with the occurrence of cancer at the hypopharynx/larynx are more prevalent among the male gender in our society.\[[@ref3]\]

Malignant epithelial tumors accounted for a majority of all tumors across all age groups and gender. Which is comparable to an earlier study in Lagos by Nwawolo *et al*.\[[@ref17]\] This predominance of malignant epithelial tumors in the head and neck in this study is in line with other reports.\[[@ref13]\] Nwawolo *et al*.\[[@ref17]\] reported sarcomas as the second most common type, in contrast to our study where lymphomas accounted for the second most frequent type followed by sarcomas. Nevertheless, our findings agree with numerous studies in other regions of the country\[[@ref13][@ref14][@ref20][@ref22][@ref24]\] which followed this order. In addition, sarcomas were found to have a female predominance in contrast to a previous local study which reported a male predominance.\[[@ref20]\] An increase in thyroid malignancies was also observed in this study, from 7.3% by Nwawolo *et al*. to 15.2% in this study; sarcomas followed the same trend from 6.6% in the previous study to 10.6% in this report.\[[@ref17]\] The authors believe that this rise can be attributed to the broad picture obtained due to the multicenter data obtained in this study.

In the present study, the oral cavity was the most affected anatomic site in the period under review. Other studies conducted in the Southwestern geographical region of Nigeria have reported similar findings,\[[@ref3][@ref16]\] except studies whose period of review extended well into the late 1980s and early 1990s.\[[@ref17][@ref20]\] A change in lifestyle of the population and increased urbanization may be responsible for this phenomenon.\[[@ref13]\] As Nigeria, particularly the Southwestern geographical region, continues to industrialize, the role of carcinogenic agents arising from increased industrialization cannot be ignored. The thyroid was the second most common prevalence site for HNCs from our findings with follicular carcinoma being the most common variant. This has been identified as a common finding for HNC in several local studies from different geographical zones such as North Central (Jos) and Northeast (Gombe).\[[@ref7][@ref22]\] Thyroid malignancies were also found to occur most commonly in the fourth decade, contrasting with prior reports from Ife, which detailed a peak in the third and fifth decades; these reports however indicated a female majority in consonance with our study.\[[@ref16]\] We believe the thyroid sites may be underreported in HNCs due to its repeated exclusion from several HNC epidemiologic studies conducted locally.\[[@ref17][@ref20][@ref22][@ref24]\]

The nose/paranasal sinuses have been reported to be a common site for HNCs.\[[@ref15][@ref19][@ref20][@ref24]\] Although, in our study, it accounted for only 8.3% of cases seen, this was a decrease from 13.6% reported in Lagos over a decade ago.\[[@ref17]\] This decrease may be attributed to a variation in the grouping of HNCs, where several anatomic sites may have been excluded, making the sites available (if fewer) more in percentage frequency. Furthermore, the prior study in Lagos reviewed the radiotherapy records.

Nasopharyngeal cancer accounted for 7.7% of all HNCs in this study. This was contradicted by the previous study in Lagos, in which nasopharyngeal cancers accounted for the most common anatomical site (16.8%).\[[@ref17]\] Nasopharyngeal cancers were found to be the second most common among the age range 50--59 years (14.7%) and more common in the male gender from our study; this is supported by existing local data.\[[@ref13][@ref14][@ref19][@ref20][@ref22][@ref24]\] Nevertheless, there appears to be a change in the age of cases toward an older age group. Our studies contradict other local, regional studies which record a high incidence in the fourth and fifth decades.\[[@ref3][@ref16]\] Furthermore, SCC was the most common histological variant in this region.

Salivary gland cancers with a prevalence of 5.1% of all HNCs in this study were found to be relatively low compared to other studies in the Southwestern region.\[[@ref15][@ref16][@ref20]\] This result however did not differ markedly from Nwawolo *et al*.\'s report of 7.6%.\[[@ref17]\] Mucoepidermoid carcinoma was the most common, 29% histologic variant in the salivary glands. A male predominance was reported in our study supporting findings from prior regional studies.\[[@ref3][@ref7][@ref16]\] However, a change in the age of presentation was observed, as a high incidence was recorded in the third-fourth decade in our study, contrary to other studies which report a high incidence in cases above the fifth decade.\[[@ref3][@ref7][@ref16]\]

Conclusion {#sec1-5}
==========

This epidemiological summary of head and neck malignancies in Lagos state, Southwestern Nigeria, though presenting with certain changing trends, is not entirely different from patterns in other parts of the country and the world. Epithelial malignancies are more common than other lineages in the head and neck. The oral cavity still appears to be the increasingly predominant site for HNCs as it is in most other studies. A changing pattern in gender predominance, age distribution, and frequency with various histological variants and anatomical sites was however observed in this study. It will be beneficial to conduct this sort of study intermittently to monitor the changing trends of HNC so that apt attention can be accorded to the anatomically and histologically predominant types.
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